
4 . 4

Recall

Indefinite Integrals

Sa fix)dx is a number. This is
Called Definite Integral

I

Def: (fix)dx is a functionof x. we
call this type of integral an

Indefinite Integral

Someindefinite integral

/ f(x)dx = F(x) + C

w h e r e d F(x) = f(x)
d x

The integral of a function is just its
anti- derivatin

?  R e c a l l  w e  d e c i f e r e d  t h a t X" dx = X"H- + C
nt/

Xnt!-  + c
?  v e r i f y : n +

d x

= -

=  -
nf I

(AT MH) -I =



? Knowing that thintegrand is derivative ot
the results, we can create quick

formulas that we look-up (memorize!

? Our Table of Integrals (so far)

j Rdx = kx+c Since dexte) = k
d x

S x d x  =  x }  + c
d x?+cSince = X

d x

* +c
n t I

Sx dx = X + Cn+ I

§ sin (x)dx = - cos(x) +c
s i n c

d  -  c o s  ( x )
= Sin(x)

d x

Cos(x)dx = sin (x) +C

Echpt 6
Stan (x) dx = ln Sec (x) +C

=  -  l u ( Cos(x) + c



.) sec (x) dx = tan(x) + c

J esc (x)dx =- Cot(xltc

Since d[ Cot(x) tc! = [eSc (x)]2
dx

J sec(x) tan (x)dx= Sec (x) *C

b / c

since

d tan =sec
d x

=  - -
Cos' (x)

=-1 [cour).
d x d Cos(x)

(- 5?? (x))
dx

= Sin (x). L
CSS (x) Cos (x)

tan(x)  sec(x)

((SC (x) cot (x) =_ csc (x) TC



Integrate ( x°-25% d x

= S(* -2 II) dx

= (xª -2x"*) dx

=S(x" -2 x*") dx

= Sxdx -2 S x*"dx
2+1 -? +1

2+1 =2/ F/F1

=  X- - 2  7 / 2

=  X .-  X12+ c
3

= x°- Ix +c

a

a

* (x3-2 FF)

n - m

:= Q

jx1?.

= 2



EX I n t e g r a t e
Siù (x)

Cos" (x)
d x

Hint. convert
to sec, tà

=  g i a ( x )  s e c "  ( x ) a  x

OR

E X

Sin (x)
C o s ( x )

d x
(os(x)

=  t an ( x )  sec ( x )  dx

= Sec(x)+?

dx  =  sec  (x )+  c
cos' (x)

Evaluate § Sin (2x) d xSin (x)
Hint : We a trig

identity

sin( 2x )= 2sin (x) cos(xT

=2 Sin Tx) COS (X) d X
Sin(x)

=2 cos(K) dx

=2 Sin (x) +C

So Sin (2x) dx = 2 sin (x) +C
? Sin (x)



EX Integrate

sec (E) [ sec(t) + tan( ?)] ?4

= (sec'(t) dE + S sec(t) tau(t) d €

tan (t ) + Sec (t) + c



? Area

Consider Area under the line y= X

Q: How does area grow:
further out on the x-axis ?

as we move x

y = x
(y = t) A r e a  !  f i t t d e

a
y  =x S t a r t

X = 0

A (x) = X

(Ify = C what is A(x)?
Constantfunction A(x) = Cdt

?=?

A = ? b.h

= C (x-0)

A (x) = Cx A = W. H



E X

IfY =X= what is A(x)?

A (x) - . tdt

-  E |

? x'. %

A(x) = 3

Find the accumulatingf (x)= sin (x) fom

O to  2a  :
f = dF

MTA UU?T
7/?

= sin (x)dx
-  F ( b )  /

F(a)

= fcos (x)] - [-co(x)]
10

=- TIK. - cos (2T6)+ cos(ola ! ! !
Net accumulation is zert

Tle will see late that A f S 'fcRidy
hen f(xl <0 . We weed absolte valnes ta
whr Fix)<o to set ara betreen f í x-aos



II / Net Change

? FTC ?II :
? lets write f(x)l

a s
F ' ( x )

S F'(E)dE = F(6) - F(a)

a

rate change vet change

@ Volume at Liquid in atank.

? let Vt) = volume of liquid in atank at time t"

Combined rate of change of the volumere

i s  L V H
d t

Then the volume change at a
further time follows this tomula (FTII,

tz
V  ( t z )  -  V ( t . )  = ) V '  ( t ) d t

move to other, tSineans tank will fill
l e t  V i t )  =  ' t r i f t > 1 min F i n d  t h e

volume in the tank at t = 3 min, start@t, =1m
2

V (3) = V(1) + S d  t
2

V(3)  = t

V(3) = T

+ ('€* dt
+ = 1 2

t
+

- 2+1

- 2 t 1

? 1(2-t)
= 2 - ? = ?/ gal



Density
? Linear Density = mass/ length

? Variable density / = f(x)

S o

180% lead

20% Al

Am = dm(x) Ax
dx

?  T o t a l  m a s s
betwen a tib

6  ne t  mass

Instantaneous density

=  i  ( x )
dx

1502, leac
50°C Al

Ax mass of. a piece of rad

Am = p(x) ? Ax -

n

x =  b i s

m (b) = m (a) +) pLa)dx /a

bet If a rod's density falls of as pixe fo
Find the mass betweena = cm = b= 8 cm

Am= 5 p(x) dx -?+1

8 Sm = 3p. x
Am= ),

x =  8

X = 1

?? = 3 ?. [4-1] I Po



*  E lec t r i ca l  Charge

? Cument in a wire, or - capaciter, is the amont
of charge flowing across some referne point
pe r  un i t  t ime

I = 1 Q
s t

Instantaneon cument is I = d Q
d t

t= b
? What does I (t) dt mean ?

t= a

Ans: /(de)E = Q(b) - Q (a)
via tre

FTC? II

Acapacitor accumulates Charge, and
while doing so appears to have a cument
flowing across its plates.

Q: What is the net change of change
i f  I  ( t )  = Io3 from falsto t=35

3 3
D Q = : de

+ =1

= I .  7=3
=  I  ( *  t = )



Economics (12

? If CCx) is the cost to produce x widget.
of a commodity, like cell phones, say,

(then) the marginal cost is C'(x) and represente
the cost per unit after X widgets have been
produced. {AKA. Instantaneous Cost /unit @ X$

? The net change of Cost from X1 widgets to

Xe widgets is then
2

C. (x) - C(x,) = c'(x) dx
X,

let 4-0.02x be the marginal - cost to
poduce x toothbrushes. What is the cost
expended from the 10th brush to the 30 Brich

C'(x) = 4 - 0.02x
30

A C  =  ( 4  -  0 . 0 2 x ) d x

10 30
30

= 80-0.01 800)

=  8 0 - 8

7 2

= 4x1,0-  0 . 0 2  x .10

= 4(30-10) - 0.02 (30°- 10ª)

= 80 - 0.01 (900-100 )


